. ( Al - 2Cu - 2Mg ) hp(a|| HfoM i)^pi9|pEg 
d0eDZM>Z 

++a|pu ! 4 u yu^ || ADf &pa#l EZy^TKpM 2JSo!J Kudad| 23aiT; JSf> Ltii ROK&J t c# 
|| ISHAL^M 6u52^+|ffiU p^[R2HS , c¥l2pa+n2f c j65( 1M NaCl ) Ltii#loy/QBa£)5(Al-2Cu-2Mg) 
Kfidfiz#a»fctCJtJSpyunf L^z KCE^JGUt ta^AuftJEp (600X) ad^hCpu !J 2nhdfi2*r Rf Cp^ J 
0 ^d^2iul^fl2)2o+iaidi#fh) H^^E!iCU$ aftUf C^g[B2:$|dD&Hfl:J y+*||/0tpZ EZ£jga!J 

.(27hr) 

0u5fu£zfe y+^ || Apt 05525f IJSJSalJ Kudad^aWlj^yuP Lti^feyT Aif D^N^ K2rtjJD 

yu+^yEzd£5|| ^f:L^ ^dtE^(&in.^2^^ j \\^0K\\a^^ L^M3f$l£iq\.ffiE> 
t^^G^^Bfi^tW LjiiSia* Af +!(&f IC2r1j£fl5<&^;fl|fe£l=^ (SKBEfeu! LaS^Cf yq(ad|65 
lu^ftTuRK^C^nQ^i^G^ftl ytailApSB^I H^mtfaMfl^f)ynf LttS. <$patBflb2qif 

C5pai§>i H^ntf aaftjswjuLi n i^^nch^ if 5&i^+Bid^ri9yd|o%,i5%,i9%) vtu^t^ayf I hz 

Lpbia || If* U)+3|dD&* y+fiyfzdipa I EZyd2 y#T^ Vt Lj Ipa LTX2rp]Q3[^y/^65 l£zftj || ApZ 
IflpuLJpbiQ! pil?iad*2.5) ^d3BpE6^5^Li^L#fEB6f Kaii3D dor y^TF^ + npLJLpa yd^s^LjAf 2fidfc 
lu!g (0.00005 lg/cm 2 .hr) L^dzgfejfrp luSzfc- yu+^yftiadi.Jbi5|| (19%) I u!g(15%) LjJdf#TI^ 

. l^3_^d^$TI^[ld4pa (0.000 13g/cm 2 .hr. ) 

Study The Effect of Heat Treatments and Cold Work on the 
Corrosion Erosion Behavior of (Al-2Cu-2Mg) Alloy. 

Abstract : 

This study deals with the effect of heat treatment and cold work on the corrosion erosion 
behavior of (Al-2Cu-2Mg) alloy in salt solution ( 1M NaCl ) at room temperature. The weight change 
method and microscopic examination are used in this study. Alloy without treatment, solution treated, 
Artificial aged and cold working at different ratios with artificial aged are used to complete this study. 

The result of effects of heat treatment on the corrosion erosion behavior of alloy in salt solution 
showed different corrosion behavior for the same alloy under the same conditions but different heat 
treatment . Solution heat-treated alloy have the lowest losing weight levels and corrosion erosion rate 
compared with the other states untreated and artificial aged alloys which showed convergence in the 
value of weight loss and corrosion rate at the final stages of the test .On the other hand to study the 
effect of the cold work on the corrosion erosion behavior of alloy the cold working at different ratios 
used ( 0%,15%,19% ) . The results showed that an increase in cold work , cause to increase weight loss 
and corrosion erosion rate, the result showed the rate of corrosion of the alloy at (15%) cold working 
ratio reached (0.000051 g/cm 2 .hr) and increased to reach (0.00013 g/cm 2 .hr) at (19%) cold working 
ratio . 
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l^^tul^^lfJ^^AIj^gLrDHEji !j=IC|^ f)5fh^DC2^A yi^f YJATjKffEk 

(&$ (MOT 1332220$ fftyjfltf td£ D$L0Jt* li2PD/c}& ydIj£kjt$N£3ffl:2 ZCbT G&A 

lajl/AICU^/ ^dflHMi/ L^li^acjgf ||J*$> 2ffe(A. (M^oORf LSd^f 2$PD£ULj 
Liid$u$E!f C^ufcll || !/AK?f2^ !/+Z0t A+^bT KX^ \$GfiAffiy%a L^^aSf OB 
tufi^+ffi|aotf 0jKgffiy4^ ICLK^ Or Iftlj (^pkOtf K?j20Ei# 

. (Vanhile P. and Tosto S,1992 ) (fifftfiik 
yu d^y&$A? 2dfif Nfe»6zir Adf+ffiA^ Uy+ffl)^ $2!/ YfMfi pprf t &My^ ^ 
ljWjy+Tk^O+[f^lC(E^Th0Jt !/ L0I£df yualfjLJiz lollyj^Ot A t$fiB|fer^tz»J!f 
yp^A^OByl tflfy+fflf || !tf E^Gb£Ukfzd|CUL LE#eh2 2nl§+^2 y^J^LK^ 
+u45o!/Y^hyu^AOILfLi al| CUt ' H^a(^(*f&a^|JfiAljCfi^ydydi6T 2J2o 
||uo!(^u^A 0$u nRC2 u BP uT ^ ^ ^ dilkflgu zd| GoOut L^hiu&JalNjJf 
. ( M.G.Fontana 1988, W. Boltenl998, P.R. Robergel999) 
yOCbi | kKti ^jOBf 4A2fcl| ICu fi^ UHfclSOtf!/ yqCTItf t n^^Lp_icffi feft^W 

1 !qi pMtfA+3£ Ljo2n Y2tAl^AJ*j^f tH|riijlj^ 

tu*2au|lglflJfrzdiu!gi ^6Lp_jj4cffiu&©|u+^ : +taCf ud^(tf(f UfuG&Kfiy|fflf 
LiidJJ^L|.p lj^+q:^^^#+|^gCW>G^©^C^Cy+^dg^Sb. (P.R. Roberge 1999) 

2 u ^iRAaAi r)5+ fu ag\+ u Z$2(u of FCt/ftu \f KB&V\$ ATi(u gD?20Lr u d| LJu ffirff 
LJii zd|+ zdiU Grfcl CSSQRCftf ycj&f (gfe ( T. K . Namboodhiri & Deonathl989) 

yu&3dfUK£(J/(^2^+&l^^ O^I^LJ&i!ftz»ft 
Nfto! LfE^df d^ M !C& I !<if t «Pf G^nCf . L2Af df LfladjM &r z!f ffAd| 0+ p# 
KCuafcULfla^t « U+^20!/ ICUp^Y^E^yi^ L^AJfjtdj IT 2zfikOftf CjanQf ^ 
pu<±f^tAl!/P^Cri22P!/^2d^ [KZ_^ap. )d^;A I^Dar lanhCfA lj(ffii|T 20dz 
yu nf Ljj df^Ef llM^ 05yW+t I !q2 frlj:Lp$E+ AAGi ICcfipftA . ( ceEE 2 ST!/ 

raaddgrilMxi! 6^t||Ap|t1j2f)l EES#2ft(^pad|eQUt +^y^(fflA^felJaijA 
\\ J2f> || raad& II i ptahCf fUSfhOl LJJ^Uf ^Effli^M+^Effl^ A2L) Kak 

Dfedcj£r IIJ^DE^df^t'l^Cl^t II Ap| I Ea^EEif 2T. <$f LJi*C(£r Lf LT zh£da 

(D.A.Little and J. R. Scully 2001, Eiji Akiyama, K. Asami 2001, H. Bohni and T. 
+lj2fA0raadgri|J^ K<&M CSy+Bf L^^d^A^l j2f) I ES+2 L^li^USuter 2002) 
(N. Le Bozec, D. Persson 2002, K(b&gftf || u MEK(&kd#5 L#K<&&lftJ zHuOD^ 2d^ 
H.N .Mcmurray, G. Williams and S. O. Driscoll 2002, N. Missert, R. G. Copeland 
yu£liC($£df IT zhY^ApM^W^AfOST An!/ y=W +t j2phE^2PLf LT zh^U2002), 
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lp&Z^yualfjl2l\$ ftJgf) || !t*A I (^Lpa^gr llM* +$A®/ LflSff ® a# 

lu^^^DICuol^ra^udgclJICbioLJ Cfc&J&AK&.JJ raa^£f || 05Z (^lij 2k 

(D.Bengtsson Blucher, J.E.Svensson and L. G. Johansson 2002, Ingrid Rink and D. 
Martin Knotter 2003, R.G.Buchheit, R.K.Boger, M.W.Donohue 2001, R.G.Buchheit, 

I u\^§W$Motfd$5Ku(f&fc328:L flJEpT !q2 frpAfQ^t ot$(ffe R.K.Boger 2002) 

Liidi#tJoct AoBf^ tiachinR^( Ai-2Cu-2M g ) +&kij y+ft||Ap? i m&$> 

Kl^ufctJd^lMl^iCU^ ® ( 1M NaCl ) 

CE(BEj5uT Or 5 +u Baj^ngM* 0ibf (fcng^+dMf + H&$ Lffhi^J 
tM+^Bffl^tl^fieC^I EZy#Tltf+^(32ng[S$2($l H^Waaaft^yif LjftU +i#DZ 

+|fflChin^l(Al-2Cu-2Mg ) ra^dgdij K&JJ D^£f +43^ QpPI^ (fiFt jSfif IJMjKdg 
AjIMfUOKultf Y^H&fdtff air DktSlH+aM/ IjWj Q?af !/ YWOLrAo(l) y^nl/AUI+C^ij 7 
2002UT 2(f Ytoy^li(^U2000UL^bp(^t1Dli 2F{3 ) Lj^j&LJiffif tytf i ttfYA^if 
LJj diSS rlj t u ffi$| IC(aif Kf|xjA raadj£f Lti|^plCl^A{ dor ( 2004U£rt±IIl ©d^MlJi pteiJU 
Lji d^Jl^hfi^felSbf- d| 21 C^f +3ot2 I5f{A 0+ bCESf \ d^A/ Yl Itf I EZyA~[" aDff f|ij~ 21 CE| 
L2|ao+n2f)5^LPByc^+#^ 2rf + |l£hM(Heater) Lft d2^ f 2rf !f LT 2gA C^bdj£f 
||f|i/2T(l?+Stfg[^|!kMjQUf raad&Lti4q?2nT 2rf !j~+ffi£lC[d2 k. (RT-1000°C) 
I <tf ol£ LB2hj+3br gD8 dor U2rf l# yd^j (^2p? (tfft +*yldzraadgr 5J^h*^at^=l<6^A 
|| uffiakydi2$ dgdf 5Jl^ 2 (tf k%hl I EZyAT oD|5rb62d|d||| SaltfydBf Idf I !g 

+u^2c^iA0fbeina|2T(^j : 2Q: 2ii?i *af i#t flftzffifttwtfc ypuntef idf 

puzh£nT tildf I l#l E2/A[ a!jAyd$j~ 2(aT ifif L02 ! 5J#I dS I !gyT k+djBdifriz|| ffiokf 
( 20 mm ) lj2J^|dH]pWdfero/y+T I E^gp^f Y!#C52rf IdfYt DS|| ^ 
YAjS OuSRAYKtf rWylpSrf lfJ|pfiBpgOfift (300-400°C) p0poNi2J2a + r|2f>i igKift 
Cf2r| tMSAa^D!/ 1 HZ f^2fcl| YJPl<&33jAt tp^Npf ^Qf Lti* BHDEH^j" 
JAJtudzliJEii^ yT^K(|Afcxif ytr Mafiuft+agaalf ICudzd|C^n9yWl^d|+Bllbz 
y(bi r)d£5yd©(Sola Basic S .B Lindberg) rAL^iE50B(^fhlCar A4 ft ^ ydpZO^Uf 
t uAlj2Jfldi Atdi^(500°C ) <^di2$eo \r&Kdp%fA ( Max.l200°C ) L2J2o K02f> 
. +Hgf l2jaoi+ri2f>l iQ^fchjp^HoK'CE^j 7 IC^Ehi fyd£\2&frhb)K(%$ 
KXfi Iqif pbizTDOti lt Ao(2) y#u n!JA+ ^|$iigKftf E2=fdM/ +j3rk[S|fA 

tu^aal/At^Ellt^aa!/ ICudad|2da+lJ2f)ynf Ljft. +l^/(^^l^OftJ : +!(^!jA+d3^d| 
+uBfi£) ICld2uk+u3EiiuS12o ICudad^rp^ljWj+^U y+&l|A^Z E2#d$aif 



Kpd2EC$45min) +tfdz L2I^A(500 o C) \ n2fhL£3f CSK^ ycr ADS ® U+t Kfldf + Hidfc 

. +4a|uDEa^a|+ffi)2o!j : +[alb^ A?u or Ao( 3 ) ywA. In 12^+ st b&£&$d8&> 

Al-2Cu-) f&fclj yW+dSpcli HZECB^T Of 5 cfeftf + 0ib2<3ffl:+'t J2f) yqf L£& 

fiaibficirjziA y+^icj^cfcngyfaK^ 

: OMz 

. ( 45 min.) ftfdz L2(^A( 500 C ) 12J20 + n2p)T IglCCE^Ij 7 L0t IWCd&LHdMf + Hi$ - C 

. p] &fy\?2tt&f£$<M&$&L$ -D 
. ( 3hr.) (ftditfdz 121^ (MLW) rAL^i.E5[p^ (£$170°C) fi^OBK^/ Lft l<- d' 

. Of 5 feltf + 0fe A?D Or A5(4) yflfr|!JA 

yu^llApf I E^Cold work) £B$I E2/#Tltf K}2da2da+t Jgf>ynf 
fuffizltf - yu^ Kj2(d H5f Cf2u ngylplC(G£DMf Kudzdf IC«rpj(Al-2Cu-2Mg) 

: d«SQii[alb|ici4ziA 

. ( 45 min.) ftfdz L2I^A( 500 C ) L2J20 \qK^ L$\ IWjCcI^ Of d^©a|+ Btlb^ - C 

.p)&fy\?2tt&^<M&$&L$ -D 
I tym. ®(PHYWE) YALJ_JJzKif hCjgC^Cf a(aj] [p^ (feCgir !(£f2($l HaCCE^Ij 7 ICfZ- d' 

. (15%,19%) y^Tk+^LJ E2/A[" aDKCEcp!/ 
. (3 nr.) LftiA( 170 C° ) 12J20 + r^P? CE^ Cf 5 Bl^bi^riQ- © 
ydJrt + l^pclM Ul^aMDKffirfDO^ peCE^I HZ/fTftf 2dS2 A2U OLr Ao( 5 ) y^l/A 
f uj3rf]c+ ti Kti ffirfCfl5i 2rrjidf f a^fAy^ Kfdtf$>f Cf&iglT 2^A . (flBf2o f 0ifcl2q; +4* 
y|Tu!/+u^Ku&rta£^ 

&!Uf 5Md2ffilt 05TOJAU (HERGON-m P 200V ) YAgOtf^oif y|T !/ aCaj] Cp^<& 
.a2PIAy|T iCDil§f^y+ L^p^!/ ($rlj(£2 WAyl^+^^^rtO^lill^CEllz 

U+lqffJf 0512^) 1000 1^21 A QA 550 ||2odzOT/ tSB&Uf jtNjOB 

2%rar^d$d|2$& Y^AL2TE I \M Abk UTp[ DE^|tC% L^iZ^qj d2ffi0f)+|D2^fi: 
0^fZ2t!/A (36*36*49) cm Ij^aTDLT A* C5l2A#lz2JJPJ : + 1©| IjfNjL^UpDffAICtAOB+lf? LiJz 
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a(Hh!f jtNjyQqr f<Oajt QtMH®%.28& TOdf g*£ntf 1| 2odf +3t * i-PNjUIKe^ (Mji£^c 
Of Eg/ 12(30 In^CSt^aC&'Uf LfiB^lM NaCl ) yfitoMEZMf Jtflji 2rp 

+alb|c^n9^W u+«i2o tialbi^ii+aM/ ) l^^eeM^ gjHtf em & 

.( ±0.0001 ) ffffofc yq" !/ affix Sartorius ) I C^o!/ LfcM£ iQffriKtfffl LJaADI (q> [Sz 
yA32f L^IJCCE^j 7 UEPga 2q IfloodScg + ld2^Ety6 yMf OB(^!cg yrpf foOt !/ + oC^d| Y^oA 
(AW/A) +o(£df IpoA L^Af 052$tf Yq?a D5|| IH^ULfcftD® gil&yAo+IC&D&MS Ug 
. yAOagET 2z^L^ydio^d|LpDA L^Af OBa^Ljhbpu^fQg a2q KjC^pLfZ FPCfc^ 

+OTud|yd<^d|OBL2Agi|IC(E|!j : aJt +^£A53+lj2p T 2rindff 0^2^ T 2rf 
2unnd|( union ME-3154 ) YA_jqpLT !/ 2njld| Qp 3 ^ Of C^EQCl^ 01^ ICUC^!/ yfe^A 
(^fd|EhlJ(600 X) ad^lAhflGtDZ^T O^jufP L&tjtmM#<&imiiQi)fcPai^ 

.2$&jfy.<&T <&$ IT 2z!/fTCf I HZ 

Lpm&jJ ZkfH LJfif yd3o(^d| IpoA $5$ L£Af L^nipfiz!/ Of Ao(l) qg y+T!/ 
y+Btf y^dijW pfi^f GLr AB(2) t^ytTl/^zUf&z^lJ yWUtAI Ig^a + Blibz^/Wf 
ftfflfyfalipSfe ( 2) qg y+TI/yuP LflzJJau&U^+l^OM&z^lJ y^afiOtd^f 12W0A 
ANj|| I^CSYWf &£f I2fiff 10$ ydMi&ffcf pg3^aD^u! tdt^f L2^ff ^hydi&R 
L^iX?uod|WjAU2(^ur Cj2r|U t cBuff t tfdi/ L2fi# ydlia^T 061 ttf LfcAf 052^ 2Jfldz 
yuP LJ&ftfdi/ I2ftf Lpffi $5$ LJ^j : 2jfld£BcU'jAlp& yf ofet aor (1) qg y+Tl/yuP 
laSy^dzOtfAl !AJftB^Uycp$LJiflZI SgH^DZJpIf || Apf 2 fcl_Jdz(l) qgy+T!/ 
(Wear) 0$$&Z#Btl IgH^I/CUt C^BLT 2zfioi ® I ®^ AD^Incubation Period) fl^TOlf 
felf LfcAj 05 Y2C£ltf ADyan^ f©Zdz(^B2J 22+fclf gpDT Qf LJJz+nKlS a% Yfcto 
d(^l|r puTLf LpJ\R§ (Fatigue) yu# 2dfll£U !f 2t #:+ H&j pO& (Accelerated Period) 
TPfoD^W yfBdipffi I !ga fD&zJH^!/ CUt L0L^z^d2t#:Mj(S train Hardening) 
I EZLpOqAdf p$#u! yj^!/ f &gk Y ^(Deceleration Period) $5$ L£Af 0533^ f DZdz 
2J2|^ur fBfflzyfclS (ajfczUtf (3b U L£d| I !g fcff !/ C&r y(^j B^xizCUt!/ 

yfBdzyzn (Mjy<£jf Ut ADZT 2zltf LJiz I EZfdZDU L£A/ 05 Lflc^f (aj& (Steady Period) 
OjAo(3) qg y+T!jAU(2) qg y+T!/ yuP L0i>ofi6<Sitt£+acJ2f I2ftf Lpa ydz/loy^ 
( (ftdid^ia^f&RIJ y+^ClAI !glT S£f ^^f2o 1 Blld^ I^EUt !j= 1 ^AtD 
2rp<{ ® U y^ Ut A Otf^aif 2d^ Nfeoi Itf Oar A#y+fflf y+TTf yuP L^iXJu^27 hr ) 
f 4d|Jf CUt L|ni W Y f|M£d| CUt ' H2C^ ^UtfA K^Uf A2 ^Cql^A p$t^UT 
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JHljiBtldlW/ LtiKtifc y^ ||ApZ_0o(4) qg y+T!/. yj^ I E^df y$!JA 
UqBI&zk- y+aadRI tH^f la^Ayt^ ypdl^pfiz!/ (5) y+TTf Or AoL#j OBUIN^aiz 
td^Bf La^f lp$ ydz/|6yW yfEd±.£(5) qt y+T!/ yuP L42xri&+dfla££tia5i&lc^ 
L2^f 10$ ydi!^!/ IJNjCBtJdMf IJPIfci t$ || Ap| ANj|| !^C6Yf|tfA Oac&llf Cj2r|U +cBJD 

1 !gLT azflDEftp/ iagf Lpffi ydi^Af CBLf}5yAT o (4) yfTl/ yuP Lflzoouol dor Utd^f 
afeOf fo 8d|fcp%if LM/05lpS! yT Ofe|| 15 hr ) +$g IjajSI^/AOaB^UtA 1 / 
M a 8PUf K($!(& l^ilM/ LJB3 Off KX$fc dJC+S^+ay/ IjWjUPyfTl/ yuP LJii»u& U 

2 ABU Kafc(a ss ) ANjYfljBJf Ug^z p#DEA3 1 !gW/ yA)l&t4dyDZl4f<$2^3LJf I Igaazo 
I !gLT fEh^toHiBI^^++aMDZXJ|: !/ +d^£Ail5 OLf ^(6) Qt yfTlJA u+aMf+Hibf 
GUt I HZy+SyAT 0 y+T! yuP L0zoau&U( 27 hr ) (l^jdid^ 12$ yffltf U(A 
(egEHCl^d^+K^!/ 1 Igpfeojtt^Z I^Rja?; y+Tb&CU[ If (fcrp$% (&|fcydl5i UpMJdfcif 

. (ass) Wafe^W 

12(30 tn2f) P? (^(BEjJr/ t|fia#t4dMDZ^Af C52$*f ^di-flaipfiz!/ Or Ao(7) qg yfTTf 
(a^/ + |feif H^iDf^ yfEdilr Ao(8) qi y+T!/ G5U( 3hr ) L2I^A(170C o ) 
yuP y^ yfEdzCSlps: (8) yfTTf yuP LJJzUou& afeGf Cj2r|U tdaulf L2^f yuP 
2$£Lfc&j| lUfchfi pg^OBLpa D^12hr) tag (a^kf i&$X?$>tmMi\ I !AJf KX2$f 
M a&Uf CfrlU tdaulf tat L2fiSf Ipffi ydi+ap/ 05yT (Sf LJ*Af 052$tf I Cftif B3| !k 
I !ga fDfiK !AJf KT !/ K(^!f yuP fe£ LfcAf 2ffld£5lpa Douoi ® (7) yfTlf LJiiXJuodz 
1 p&(^|ou!/ a2PUf Kt !/ yuP 2f2|l^ UCS^sif L£A/ II !H£eW&D^W yfadipfc 
L2^f Lpffi ydipffi!(£j%!f LfcAf Wl \h&rfl&J\&}if iagf Lpa ydzy*^ yfcdir <§>§} !g 

CHEEjJuur 5^ +aee cfcng l& .(im) 2$2R& o>b£ yAaif Mg ira-RDaacjaf 

yc&+[#iaf 2/AOJf A12CuMg ) (S) y^i^ A2pQDCL^:|<LiJl^d|170C o 05 3hr) 
I EZfdzoU tf|2ldf 2/&5IJf l)Mj(jEL^UpP|5$L^Af 2ffldipS! I IgafDC&zyW 10$ I EZ 
C^jK^Ra pc^+4aMDZ2AD^D)p!jA 0j&f2|l|JA ($&M (a^hi2T(Efoz- [JZNJCbr 3DyNU|5(^Lj 
a fEyAIia^ (1M) a^atti CaB^yA©a|+ Ct A LT azRafSdl/ L^Ufdrauf ydz 
W YCpY^O I A12CuMg ) (S) pft^f YUpyt AcT !gi pKMafA^JT Dp Lpffi I !g 
CtA (^^p?CEO^Ur5^+Bllbliil^ pdq!/ yA©a|(a) 

IJ y+SI i^a y+P/yuP L0£>au&(9) y+P(giOLrAd|27 hr ) d^diadz la^A+fefclJ y+* 
(Mj agA (1M NaCl) TO d| yA^ai 05 IfrjAdf p£A^ KXE^ yz^ii+3M/ Ct3[ I H3£zl< 

imw geWt t^Wf cut 1 sai#id|Kwt|^^^y^l?i Eaaaf 

I ® (^EZKl^ Cftf t!#f II !^ y+£Sf I EZfH^df yJ^!/A CUt L#\idpif 

(fi^20 +0lbl|a^ t!#f 05(1M NaCl) C»Bl|yA3af 05++^DZ&l< IJ y+*||ApZ 
52^f y+T!/ yuP LiJiXJu^ 0(10) y+T!/ N}u &LbLjdz(&.(&P[5 t|fed# (^M^E^b^ 
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IC2rlpa fa \40&Q%e0 ICudad2L#!A 2 fajf I ±fCok\^ I ^Lj CQ($ \\ Apf OByt Cf!/ 
I !g||!kG5YWyri2&Ua2PUf KU$(& la^i^A/ LJfj^ a^dfXff (SMlBlifclf Hd^/ 
|| Ap| jtNj+W K+fpZJH 2^3Uf WJjtdgsHf apd|| tjdMf yPfa lWd| 2fAJCf +^53 
yuP L^liXJud^++aMDE^I<IJ y+&y£Edz E2^!/Kud&f 2daOlrAo(ll) y+T!/U2 Kfflf 
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Homogenizing Treatment at 500 C° for 3 hrs. + Cooling to 
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Room Temperature + Solution Heat Treatment at 500 C° 
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